Stabilization of partially folded states of cytochrome c in aqueous surfactant: effects of ionic and hydrophobic interactions.
The interaction of submicellar concentrations of sodium dodecyl sulfate (SDS) with horse heart cytochrome c has been found to stabilize two spectroscopically distinct partially folded intermediates at pH 7. The first intermediate is formed by the interaction of SDS with native cytochrome c, and this intermediate retains the majority of the secondary structure while the tertiary structure of the protein is lost. The unfolding of this intermediate with urea leads to the formation of a second intermediate, which is also formed on refolding of the unfolded protein (unfolded by urea) by SDS. The second intermediate retains about 50% of the native secondary structure with no tertiary structure of the protein. The second intermediate was found to be absent at low pH. While induction of helical structure of a protein by SDS in the native condition has been reported earlier, this is possibly the first report of the refolding of a protein in a strongly denaturing condition (in the presence of 10 M urea). The relative contributions of the hydrophobic and the electrostatic interactions of the surfactants with cytochrome c have been determined from the formation of the molten globule species from the acid-induced unfolded protein in the presence of SDS or lauryl maltoside.